This study reports the phylogenetic relationships of 13 species of lasiurine bats using 4 loci from mitochondrial and Y-chromosomal DNA. Our results support a sister taxon relationship between the red and hoary bats, with the yellow bats being more distantly related. Several taxonomic revisions are suggested based on the results of this study. We support the recognition of 3 separate genera: Lasiurus (red bats), Dasypterus (yellow bats), and Aeorestes (hoary bats, including A. egregius which groups more closely to the hoary bats than its traditional placement with the red bats). We recognize L. frantzii as a distinct species and recognize L. blossevillii salinae as a subspecies rather than species. We elevate 3 previously recognized subspecies of A. cinereus to specific status. The phylogeography of the endangered Hawaiian hoary bat is studied in detail, and hoary bats are found to have undergone multiple invasions of the Hawaiian Islands from North America over its evolutionary history. We also report the presence of 2 species of Aeorestes on the Hawaiian Islands where only one previously had been known.
red, and hoary bats. Mitochondrial and nuclear DNA sequences confirmed the monophyly of the genus, as well as each species group (Hoofer and Van Den Bussche 2003; Roehrs et al. 2010 ). Like the aforementioned allozyme studies, Hoofer and Van Den Bussche (2003) found an essentially unresolved trichotomy among the 3 morphologically distinctive groups using mtDNA. The authors note that because of the unresolved relationships among the 3 species groups, their data could neither support nor refute the validity of Dasypterus sensu Tate (1942) . Similarly, using a combination of mtDNA and nuclear sequences, Roehrs et al. (2010) could not resolve the placement of the yellow bats relative to the red and hoary bat.
Some relationships within Lasiurus have been resolved using various genetic markers. The most complete and wellresolved phylogeny was derived from mtDNA restriction-site maps (Morales and Bickham 1995) . The best-supported tree recovered was: (yellow bats, (red bats, hoary bats)). Within the yellow bats, the relationships were as follows: (L. xanthinus, (L. insularis, (L. intermedius, L. ega))). The red bat relationship found was: (L. blossevillii, ((L. borealis, (L. pfeifferi, L. seminolus)))). All 3 subspecies of hoary bats were studied, but the relationships among them were not well resolved. Allozymes (Baker et al. 1988) were not useful in revealing structure within the genus. Hall and Jones (1961) proposed a phylogeny based on morphological characters that disagrees with the mtDNA phylogeny (Morales and Bickham 1995) , in that the red and yellow bats are sister taxa. It also differs from the tree recovered by Morales and Bickham (1995) in the structure within the red bats, as it places L. borealis and L. seminolus in the same clade (along with L. castaneus and L. egregius), while L. pfeifferi groups with L. degelidus, L. minor, and L. brachyotis (which is now a subspecies of L. blossevillii). Because these studies used different combinations of taxa and recovered different relationships, a complete understanding of the evolutionary history of Lasiurus still is lacking.
Lasiurus cinereus is unique among all extant bats in that it has been able to successfully establish populations on the Hawaiian Islands. Currently, the Hawaiian populations compose a distinct subspecies, L. cinereus semotus. The relationship of this subspecies to the North (L. c. cinereus) and South American (L. c. villosissimus) subspecies has not been well studied. The only genetic data addressing its relationship to other L. cinereus came from mtDNA restriction data (Morales and Bickham 1995) . In that study, the authors found that there was very low support for relationships within L. cinereus, and their results showed 2 weakly supported clades within the species: one that placed Hawaiian L. c. semotus within a clade of North American L. c. cinereus and another that placed South American L. c. villosissimus within a different clade of North American L. c. cinereus. The low resolution of this study is not unexpected given the relatively few informative characters that restriction mapping supplies. We aim to increase this resolution with DNA sequence data and address the question of whether the Hawaiian populations originated from North or South America.
The morphology and behavior of the Hawaiian hoary bats have been studied. They exhibit a significant reduction in body size (Jacobs 1996-although we note that this author only used specimens from the Island of Hawaii), have a generalized diet (Whitaker and Tomich 1983) , and some individuals roost in caves (Fujioka and Gon 1988) , whereas all mainland L. cinereus are known to be obligate tree roosters. It currently is unknown when L. c. semotus arrived in Hawaii and began to differentiate from mainland subspecies. These morphological and behavioral differences from other L. cinereus make establishing an accurate taxonomic and phylogeographic history of this subspecies important for conservation purposes due to its listing as endangered under the United States Endangered Species Act, as well as to enhance our understanding of Hawaiian faunal history.
The goal of this study is to produce a well-resolved phylogeny of interspecies and subspecies relationships of Lasiurus and to present a timeline for the diversification of the major clades within the genus. In particular, we aim to resolve the existing trichotomy among the red, hoary, and yellow bats and we examine the validity of certain species described based on genetic markers. Additionally, we examine the phylogeography and taxonomic status of the Hawaiian hoary bat. Finally, we propose a new taxonomic arrangement of the group with monophyletic taxa arranged hierarchically according to their phylogenetic relationships and genetic divergence.
Materials and Methods
Sampling.-A total of 109 individuals was examined (Appendix I). We obtained tissue samples from 13 of the 17 recognized species of Lasiurus: L. atratus, L. blossevillii, L. borealis, L. cinereus, L. ega, L. egregius, L. insularis, L. intermedius, L. pfeifferi, L. salinae, L. seminolus, L. varius, and L. xanthinus . Of the species with recognized subspecies, we sampled 3 subspecies of L. blossevillii (L. b. blossevillii, L. b. frantzii, and L. b. teliotis) , 3 subspecies of L. cinereus (L. c. cinereus, L. c. seminolus, and L. c. villosissimus) , 2 subspecies of L. ega (L. e. ega and L. e. panamensis) , and 1 subspecies of L. intermedius (L. i. intermedius). A list of samples used is found in Appendix I. We were unable to obtain tissue samples for the remaining species (L. degelidus, L. minor, L. ebenus, and L. castaneus) .
DNA sequencing.-DNA was extracted from frozen tissue and amplified and sequenced using the primers shown in Table 1 . We examined the mitochondrial genes NADH dehydrogenase 1 (ND1), NADH dehydrogenase 2 (ND2), and cytochrome-b (Cytb), and 1 nuclear locus, the dead box Y (DBY) gene on the Y chromosome. We attempted amplification and sequencing for all individuals but were not successful for some. Ninety-three of the 109 individuals were sequenced for ND1, 54 for Cytb, 44 for ND2, and 33 for DBY. GenBank accession numbers for each sequence can be found in Appendix I.
Phylogenetic analyses.-Data from each gene were analyzed independently. Each dataset was analyzed with jModelTest version 2.1.4 (Darriba et al. 2012) to assess the appropriate model of evolution. That model was implemented in a maximum likelihood analysis using GARLI version 0.96 (Zwickl 2006) and a Bayesian analysis using MrBayes version 3.1.2 (Ronquist and Huelsenbeck 2003) . Each Bayesian analysis was performed using 5 million generations with a sample frequency of 1,000 generations. The program Tracer version 1.5 (Rambaut and Drummond 2009 ) was used to determine that the burn-in selected (25%) was appropriate and that convergence had been reached. Posterior probabilities were obtained by MrBayes and 100 bootstrap replicates were performed on the maximum likelihood data with GARLI. Trees were visualized using FigTree version 1.4.0 (Rambaut 2012) .
Additionally, we used a species tree approach implemented in *BEAST version 1.7.5 (Drummond et al. 2012) to examine the overall relationships among the major lineages of Lasiurus. For this analysis, we used all individuals within a species that had been sequenced for all 4 loci in order to minimize missing data, which can be problematic in model-based phylogeny reconstruction (Lemmon et al. 2009 ). For some species, we did not have representatives sampled at all loci. These included
, and another L. intermedius sample with no DBY. L. salinae was left out of the analysis because it had only been sequenced for 1 locus (ND1). The models identified by jModelTest above were implemented for each locus independently. We unlinked the DBY tree model from the mtDNA loci (which remained linked to each other because of the lack of recombination among mtDNA loci). We used a strict clock model and default priors. The species tree prior was set to species tree: Yule process. The MCMC was run for 100,000,000 generations and the program Tracer version 1.5 (Rambaut and Drummond 2009 ) was used to ensure that convergence had been reached using 10% burn-in. TreeAnnotator version 1.7.5 (Drummond et al. 2012 ) was used to summarize the results and generate the final tree file.
Divergence estimates.-The program BEAST version 1.7.5 (Drummond et al. 2012 ) was used to calculate divergence times for the major clades of Lasiurus. We chose 1 individual from each of the following species to use in the analysis: L. blossevillii (1 each from North and South America), L. atratus, L. borealis, L. pfeifferi, L. seminolus, L. insularis, L. intermedius, L. varius, L. egregius, L. cinereus (including all 3 subspecies), L. xanthinus, and L. ega (1 each from North and South America). In order to calculate divergence times for the ingroup, 2 outgroup taxa were used, Tadarida brasiliensis and Myotis lucifugus. Based on oldest known fossils for the split between molossids and vespertilionids, we used a minimum age for the Tadarida/vespertilionid split as 37 Ma. For the Myotis/Lasiurus split, we used a minimum age of 20 Ma (Teeling et al. 2005) , as this is the age of the oldest confirmed Myotis fossil. Because we were only certain of minimum node ages based on fossil data, we applied exponential distribution priors for node age distributions for both the Tadarida/vespertilionid split and Myotis/Lasiurus split (Ho and Phillips 2009 ). We did not include fossil data from the ingroup (Lasiurus) as a way of testing the divergence estimates given by this analysis against the known fossil record of Lasiurus. The tree prior we selected was speciation birth-death, as the speciation models are the most appropriate tree priors for examining interspecies relationships. The clock model selected was the lognormal relaxed clock. We used a concatenation of the 3 mitochondrial gene sequences described above. Y chromosome sequences were not included in this analysis because of the lack of data from 2 key taxa: L. cinereus from Hawaii and L. salinae from Argentina. Because a major goal of the dating analysis was to determine the time to colonization of Hawaii, we chose to exclude the Y chromosome data from the analysis due to concerns over missing data (see above), rather than to exclude the Hawaiian Lasiurus from an analysis of all loci. Models of evolution for each partition were specified independently. The BEAST analysis was run for 100 million generations and the software Tracer version 1.5 (Rambaut and Drummond 2009) was used to determine that convergence had been reached. This analysis was repeated a 2nd time to ensure maximum convergence. TreeAnnotator version 1.7.5 (Drummond et al. 2012 ) was used to summarize the BEAST results and generate the final tree.
Taxonomic revisions.-To determine whether any taxonomic revisions needed to be applied to our study group, we gathered data from both molecular and morphological sources. We first compared molecular divergences recovered here to other molecular studies on mammals, and particularly studies on vespertilionid bats. We compared levels of molecular differentiation at the intraspecific, interspecific, intrageneric, and intergeneric levels of our taxa to those recovered in other mammalian studies. We also examined our data for consistent findings of reciprocal monophyly across the above levels of taxonomy for the genetic markers we examined. If, based on the above steps, we LGL381 ACCCCGCCTGTTTACCAAAAACAT Both ND1
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results
The data we obtained were able to resolve 3 major lineages that correspond to the red, yellow, and hoary bats. Three of the 4 loci we examined (ND1, Cytb, and DBY) group the red and hoary bats as sister taxa, separate from the yellow bats (Figs. 1, 2, and 4). The remaining locus, ND2, shows weak support for the hoary and yellow bats as sister taxa (Fig. 3) . However, the combined dataset of all mtDNA loci used in the divergence time analysis (Fig. 5 ) and the combined data from all loci in the species tree analysis ( Fig. 6 ) strongly supports the red and hoary bats as being sister taxa. Furthermore, it is clear that the red, hoary, and yellow bats each represent well-supported monophyletic groups with the exception of one traditionally recognized red bat species, L. egregius, which groups with the hoary bats.
Red bats.-Red bats form a monophyletic group, with the exception of L. egregius, which groups sister to the traditionally recognized hoary bat clade. The red bats are the sister group to the hoary bats plus L. egregius. Each currently recognized species included in our analysis formed a well-supported monophyletic group, with the exception of L. salinae from Argentina, which appears to be a member of the L. blossevillii lineage. The North American (L. borealis and L. seminolus) and Cuban (L. pfeifferi) species are supported as being a monophyletic group. Although some aspects of the phylogenetic structure within the red bats are not resolved, we can conclude that the South American red bat species examined are not monophyletic. L. atratus is quite distinct from the remaining red bats and does not group with the other South American species. (Fig. 4) . The relationship of the Galapagos subspecies L. b. brachyotis from other L. blossevillii was not evaluated due to the lack of sample material. Clustered well within the L. blossevillii clade in the ND1 tree ( Fig. 1 ) was the single sample of L. salinae, a species whose existence has been unclear for 100 years (see Mares et al. 1995; Barquez et al. 1999) . The average divergence between L. salinae and L. blossevillii at the ND1 locus is about 2%, whereas the average divergence within L. blossevillii is higher, at 2.6%.
The position of L. varius varies between loci examined. With ND2 and DBY it is supported as being at the base of the red bat clade, whereas with Cytb it is sister to L. blossevillii, and with ND1 its position is not statistically supported, though it is clearly a member of the red bat clade. In the combined mtDNA analysis performed using BEAST, with a single specimen of each species, the analysis supported L. varius at a basal position relative to the remaining red bats (Fig. 5) , and this basal relationship was also recovered with the *BEAST species tree using all 4 loci (Fig. 6) .
Yellow bats.-The 4 recognized species of yellow bats are all genetically differentiated from one another. L. xanthinus from North America is quite distant (17-19% k2p distance at Cytb) and is the most basal lineage of yellow bats. L. insularis and L. intermedius are sister taxa with about 13% divergence between them. This level of divergence indicates that L. insularis is indeed a valid species, which has been debated by several authors in the past (e.g., Hall and Jones 1961; Silva-Taboada 1976) . Within L. ega, the South American specimens form a clade that is sister to the remaining North and Central American specimens. The North and South American L. ega differ from each other by about 9% k2p distance at Cytb. One interesting observation is that for ND1, L. ega is not monophyletic (Fig. 1) , but for the remaining loci examined, it is supported as being monophyletic (Figs. 2-4) .
Hoary bats.-We find 3 distinct mtDNA clades of L. cinereus ( Figs. 1-3 ; see Fig. 1 legend for explanation of depiction of non-monophyly at that locus) that we interpret to represent the 3 subspecies recognized by Wilson and Reeder (2005) . Our 2 samples of South American L. cinereus are from the geographic range of L. c. villosissimus recognized by Gardner and Handley (2007) . The South American subspecies (L. c. villosissimus) is the sister group to the other subspecies and is a monophyletic clade in Fig. 3 . L. cinereus from Hawaii are found in 2 distinct clades on the phylogeny: one consisting of only Hawaiian L. c. semotus from Maui and the Big Island of Hawaii, whereas other individuals from Maui group within a clade that includes all North American specimens (L. c. cinereus). We consider Results are from a concatenation of the 3 mitochondrial gene sequences. Scale is in millions of years before present. Gray bars at nodes represent the 95% highest posterior density for the mean age. Asterisks represent nodes supported at 98% or greater posterior probability. The node without an asterisk is supported at 55% posterior probability. HI = Hawaii; NA = North America; SA = South America.
18.5 Ma (12.2-26.5 Ma), and the split between the red and hoary bats occurred about 14 Ma (9.1-20.8 Ma; Fig. 5 ). These results are consistent with the fossil record of Lasiurus. The earliest fossils known from Lasiurus date to the late Miocene, circa 9 Ma (Czaplewski et al. 1999) . Still other fossils of this genus are known from the Pliocene in Florida (Morgan 1991) . The fossil record for extant Lasiurus is sparse, but most species have fossil records extending into the Pleistocene (Shump and Shump 1982; Kurta and Lehr 1995) .
Results from the species tree analysis in *BEAST are shown in Fig. 6 . The phylogeny is more weakly supported than the mtDNA concatenated analysis shown in Fig. 5 ; however, the 2 trees are not significantly different from each other. They only vary in the placement of L. atratus, but the statistical support for that species' placement is low in both analyses.
discussion
Using greater taxonomic and geographic sampling than previous genetic studies of Lasiurus (Baker et al. 1988; Morales and Bickham 1995; Hoofer and Van Den Bussche 2003; Roehrs et al. 2010) , we were able to resolve many of the ambiguous relationships among most of the major lineages within this genus.
Red bats.-The placement of L. egregius has been problematic in the past, but most authors have recognized it as a red bat. Handley (1960) considered it a member of the L. borealis group (red bats), but noted that previous authors considered it a member of Dasypterus (yellow bats) because of the lack of the small P1 upper premolar. Handley's opinion was that this was not a significant morphological diagnosis, as roughly 10% of (non-Dasypterus) Lasiurus lack this premolar. Our data clearly show that it is neither a red bat nor a yellow bat, but rather (and surprisingly) groups most closely with the traditionally recognized hoary bats. show the pattern we observe here (Boissinot and Boursot 1997; Albrechtova et al. 2012) . Increased maternal penetration of a species boundary is somewhat more expected due to Haldane's Rule, so the pattern exhibited in Lasiurus and house mice appears to be unusual. As demonstrated by Albrechtova et al. (2012) , there may be greater selection on a particular sperm phenotype in Lasiurus that has allowed it to cross the species barrier and exhibit patterns associated with a selective sweep.
An alternative explanation could be that the DBY locus is simply more slowly evolving than the mtDNA loci examined. This alternative does not appear to be likely, given that other lineages of Lasiurus that diverged much more recently than the North and South American L. blossevillii (such as L. pfeifferi/L. seminolus, L. cinereus from North America and Hawaii, and the North and South American lineages of L. ega; Fig. 5 ) are easily distinguishable at the DBY locus. Another alternative is that there has been incomplete lineage sorting at the DBY locus. Our data cannot rule out this possible explanation for the observed patterns. We recommend that the above hypotheses be tested further to determine with greater certainty whether a selective Y sweep has indeed taken place in L. blossevillii, or whether the observed pattern is simply due to incomplete lineage sorting. Morales and Bickham (1995) noted that the name L. b. frantzii has priority over L. b. teliotis. These authors also suggested that the divergence between L. b. blossevillii and L. b. frantzii could indicate that they are separate species, which is confirmed by our mtDNA data.
Yellow bats. -Baker and Patton (1967) and Bickham (1987) noted that L. intermedius possessed a different karyotype than the rest of the Lasiurini studied. They also indicated that L. xanthinus has an identical karyotype to the red and hoary bats studied, and L. ega panamensis has a unique X chromosome. Our analyses place L. intermedius within the rest of the yellow bats. We can conclude, based on its position in the phylogenies reported here, that the unique karyotype of L. intermedius is most likely a derived, and not primitive, condition within the Lasiurini. Bickham (1987) also concluded that it was a derived karyotype and proposed that the common karyotype shared by the hoary bat L. cinereus, and the red bats L. borealis, L. degelidus, L. seminolus, and L. minor, was the primitive karyotype for the group. Because L. xanthinus also possesses this common karyotype (Baker and Patton 1967) and is placed at the base of the yellow bat lineage (this paper), we can concur that the most likely primitive karyotype for the Lasiurini is that possessed by L. xanthinus and the red and hoary bats. Although not all lasiurines have been karyotyped, there appears to be no karyotypic changes within the red bats, hoary bats, and the base of the yellow bat lineage (L. xanthinus). The remaining yellow bats appear to have undergone a significant amount of chromosomal evolution within about the last 10 My (6.5-16.2 Ma), according to our divergence estimates from BEAST (Fig. 5) .
The Fig. 5 ). We note that the divergences all occur shortly after the process of closure of the Isthmus of Panama had affected ocean currents, and thus had significant impact on climate differentiation between North and South America (4.6 Ma-Haug and Tiedemann 1998). We hypothesize that the relatively short stretch of ocean between North and South America prior to the Isthmus' formation was not an effective isolating barrier for Lasiurus. However, unlike the pattern in many other mammalian taxa of interchange between North and South America after the formation of the Isthmus, we believe that the climate differences caused by its formation could have acted as an isolating mechanism for these different lineages of Lasiurus.
Additionally, all of our phylogenies demonstrate a high degree of differentiation between L. xanthinus and the remaining yellow bats. The BEAST analysis indicates that the split between these lineages was about 10.7 Ma (6.5-16.2 Ma) and is the oldest divergence recovered except for those among the 3 major lineages (red, yellow, and hoary lineages).
Hoary bats.-Our results indicate that L. egregius is sister to the traditionally recognized hoary bats, and for simplicity we will refer to that broader clade (traditional hoary bats plus L. egregius) as the hoary bats. The molecular placement of this species as more closely related to the traditional hoary bats contrasts the morphological observations that L. egregius has red bat characteristics. L. egregius being morphologically more similar to the red bats, but more closely related to the hoary bats, indicates that the common ancestor of these 2 lineages most likely had a red bat-like phenotype. This is the most parsimonious explanation due to the unexpected relationship between L. egregius and the traditional hoary bats and therefore only one phenotypic change to the hoary bat phenotype before the common ancestor of the L. cinereus lineage needs to be assumed.
The 3 subspecies of L. cinereus recognized by Wilson and Reeder (2005) have widely disjunct distributions in Hawaii, South America, and North America (Shump and Shump 1982) and are genetically well differentiated from one another.
Data presented here indicate that the geographic origin for Lasiurus on the Hawaiian Islands is North America. This result was found by Morales and Bickham (1995) using a single specimen, which we also sequenced. Their findings were different, however, because the individual grouped within the North American clade. Our results, with additional informative sites provided by sequencing, found that the individual that they studied grouped in the separate L. c. semotus clade.
We also found evidence to indicate multiple invasions of the Hawaiian Islands from North America at very different times. The older invasion, represented by the presumptive Lasiurus c. semotus clade, and present on both Maui and the Big Island (Fig. 2) , occurred about 1 Ma (0.4-1.8 Ma; Fig. 5 ). The observation of 2 distinct North American L. c. cinereus haplotypes (Fig. 2) on Maui indicates at least 1 and possibly as many as 2 more recent invasions. Remarkably, this observation confirms a recent study modeling the possibility of the colonization of Hawaii from North America by L. cinereus that concluded that repeated colonization events are plausible given both the physiology of this species and the wind conditions experienced between North America and Hawaii (Bonaccorso and McGuire 2013) . This indicates that the L. c. cinereus haplotypes may have invaded Hawaii on their own and are not necessarily a result of human introduction. Further studies using nuclear gene sequences are needed to examine whether there is interbreeding between the old (L. c. semotus) and new (L. c. cinereus) forms that are both present on Maui.
The conservation impacts of this finding are unknown. We can confirm that the older L. c. semotus lineage certainly predates humans inhabiting the islands (estimated to have occurred between the 1st century BC to AD 800- Burney et al. 2001) and do not represent an invasive species. The mechanism for introduction of the younger L. c. cinereus haplotypes cannot be confirmed by our data, and the possibility exists that they were introduced by humans. We recommend that additional study regarding the distribution, population size, and interactions of these 2 lineages be performed prior to revisiting the conservation status of hoary bats on Hawaii.
Revised taxonomy.-The results presented here clearly demonstrate that the red, yellow, and hoary bats are genetically well-differentiated groups. All molecular markers examined show strong support for the monophyly of each group, as well as the sister taxa relationship of the red and hoary bats. Previous morphological analyses (Tate 1942; Hill and Harrison 1987) concur that there is differentiation between at least 2 of these groups. Hoofer and Van Den Bussche (2003) and Roehrs et al. (2010) supported the monophyly of the Lasiurini within the vespertilionids. Their data clearly showed that the level of divergence between the red, yellow, and hoary bats is in line with the level of divergence between other recognized vespertilionid genera. Neither of the latter 2 studies supported taxonomic changes within Lasiurus, however, because their data did not resolve the relationships among the 3 species groups.
Due to the broader sampling of both taxa and genetic markers in our study, in combination with the overall perspective on diversity between vespertilionid genera provided by Hoofer and Van Den Bussche (2003) and Roehrs et al. (2010) and past morphological studies, we propose that these 3 groups are most appropriately divided into 3 separate genera as follows: The name Lasiurus is applicable to the red bats, the name Aeorestes is applicable to the hoary bats (including L. egregius) and the name Dasypterus is ascribed to the yellow bats. This arrangement agrees with previous taxonomic classifications based on morphology (Tate 1942) . This arrangement also reflects the widely accepted colloquial groupings of these bats (based mainly on morphological divisions). Most scientists already refer to "red bats," "yellow bats," and "hoary bats" when referring to these groups. Therefore, we feel it is appropriate to have the taxonomy reflect these already used groupings because molecular and morphological data support their delineation.
We raise L. blossevillii frantzii (including specimens of the formerly recognized L. b. teliotis) to a species separate from L. blossevillii: L. frantzii. This would place the mostly North American forms into a single species (although we note that L. frantzii does extend into northern South America), while the strictly South American forms would be in a separate species, L. blossevillii. This is supported by the deep split between these 2 groups, which diverged from each other more than 4.3 Ma (Fig. 5 ). Although these 2 putative species are identical at the DBY locus, we still support their separation based on the deep divergence at the mtDNA loci examined. Ample precedents exist in the mammalian literature for using mtDNA data alone to revise taxonomy using a genetic species concept (Baker and Bradley 2006) . Moreover, the morphological differences used in describing these subspecies support their being differentiated from one another.
We recommend that L. salinae be considered a subspecies of L. blossevillii. Our single sample of L. salinae is nested within the L. blossevillii clade and does not show any evidence of being genetically distinct from that group.
We recommend that the 3 subspecies of L. cinereus be raised to species status. Because the exact locality of the type specimen for L. c. semotus is unclear, including the specific island (Allen 1890; Lyon and Osgood 1909; Poole and Schantz 1942) , the most conservative approach to assigning names to the Hawaiian subspecies is to assume that the more distinct clade is semotus, while the Hawaiian individuals with haplotypes more closely related to North American individuals belong to cinereus. It is important to note that 2 species of hoary bats are found on the Hawaiian Islands, which increases the number of native land mammals in Hawaii from 1 to 2.
Synonymy:
Tribe Lasiurini Tate, 1942 Genus Lasiurus Gray, 1831 (Müller, 1776) , by subsequent designation (Miller and Rehn 1902: 261 Thomas, 1902 Synonyms: Lasiurus borealis salinae Thomas, 1902: 238 Ximénez, Langguth, and Praderi, 1972: 2: incorrect spelling of, but not Atalapha frantzii Peters. L[asiurus] . borealis blosseivillii Barquez and Ojeda, 1992: 248; incorrect spelling of Vespertilio blossevillii Lesson. Lasiurus blossovillei Emmons, 1993: 64 (Pira, 1904) Synonyms: Atalapha cinerea brasiliensis Pira, 1904: 12;  : Vieira, 1942: 416; part. Lasiurus cinereus villosissimus: Cabrera, 1958: 114; part. L[asiurus] . c [inereus] . brasiliensis: Gardner and Handley, 2007; name combination. A. v. grayi (Tomes, 1857) Synonyms Thomas, 1901 . Lasiurus ega ega: Hall and Jones, 1961: 94; part; not Nycticejus Ega Gervais, 1856. L[asiurus] . e [ga] . caudatus: Kurta and Lehr, 1995: 1; name combination. D. e. fuscatus Thomas, 1901 Synonyms: Dasypterus ega fuscatus Thomas, 1901a: 246: type locality "Rio Cauquete, Cauca River, Colombia. Altitude 1000 m." [Lasiurus (Dasypterus) ega] fuscatus: Trouessart, 1904: 86;  name combination. Dasypterus ega punensis J. A. Allen, 1914: 382;  type locality "Puna Island," Guayas, Ecuador. Dasypterus ega panamensis : Cabrera, 1958: 115; part; not Dasypterus ega panamensis Thomas, 1901 . Lasiurus ega fuscatus Handley, 1960: 474 ; name combination. D. e. panamensis Thomas, 1901 Synonyms: Dasypterus ega panamensis Thomas, 1901a literature cited
